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Armor Penetration Teats of 20am API Projestile Ex-5
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1l This :;gorc summarises armor penetration tests sondusted on
the 20mm Projestile ix«5, now designated the 20mm API Procjestile

Mk 13 Nod O, from initisl development tests in Septemder 1552 ug to
and ineluding tests of the first two produstion lots perforsad in
July 1933, 7These tesats wers gondusted for the followdi

to deterniny the armor plerocing charactaristisas of the F149
Projestile Ex«5; to determine comparative penstration charaster~
istics of the various types of 20mm APFI Ex~5, the 20mm AFN9S, and
Caliber ,50 APN2 projestiles} to establish pemetration tist velos-

83

4{ties for the 20mm API Projectile Ex-5 for use in spesification
- 08=20806.

53-

2¢ On the basis of armor penetration, the 20mm API Prejestile Ex-5
san %s sonsidered a satisfasstorily effestive projestiles for servied
-t 1 )

The 20mm API Projestile Ex-5 is not quite as effective as the
20mm APH9S projoctile in overall srmor penstrating charsoteristies.

be Exsepti for an inferior performance by the unhardened body ZAl
typs, no signifiount 2ifference in the overall terminal ballistie
performance of the variocus types of 20mm AFI Ex-5 projectiles wvas
noted.

5« Proposed specification velooitius for acceptance tciiln; of
20mm API Ex«5 projectiles have bdesn determined and are given.
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PARTB
INTRODUCTION

ls AUTHORITY:

The subject tests were conducted under reference (a), Task
Assignment NPG-Re3b=236é=1-53, as authorized by references (b),
(o), (d), (o), and (£).

2, REFERENCES:

&8¢ BUORD Rest ltr Re3b-AAF:nt NPG of 30 July 1952
be BUORD Reat ltr Re3b-~AAPim¢ NP9 of 11 August 1952
6 BUORD Rest 1tr Re3b=AAPimt NORD 11664 of 6 Ootober 1952
de BUOPD Rest ltr Re3b-AAFimt NORD 11694 of 6 January 1953
e, BUORD Rest ltr Re3b=AAFimt NOKD 11694 of 1L March 1953
£, BUORD Conf ltr Re3b-AAFshik S78 1(20mm) Sar 55883 of
28 April 1953
8¢ NAVPROV Rest ltr OTK$TWTidmf Xl-20-20mm Ser 35050 of
25 August 1953 to BUORD

3« BACKGROUND:

Since September 1952 the Naval Proving Ground has been condusting
tests of various models of the 20mm API Projeotile Ex~5, Results of
all tests were reported informally to the Bureau of Ordnance thereby
faoilitating the release of this projectile to production, The pro-
Jeotile, now designated the 20mm API Projectile Mk 13 Mod 0, is to
be used in service with th: 20mm Gun Mk 12, This roeport formally
covers sll the armor penetration tests performed on the 20mm API
?r?jeotile Ex-5 as requestad ty references (b), (¢), (d), (e), end

£).

L. OBJECT OF TEST:

Theso tests were conducted for the following purposes:

Qe Lo doteridno the armwcl piorcling cunr e wL-on i L0 Ul

20mm API Projectile Ex-35,

be To determine compara®ive penstration characteristics of
the various types of 20mm API Ex-5, the 20mm APM95, and Caliber

+ JOAPMZ2 projoctiles,

. 8« To establish ponetration test veiccities for the 20mm
API Prcjectile Ex-5 for use in specificaticn 55-2806.
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5. PBRIOD OP TBST:

9 October 1952
6 January 1953
14, March 1953
28 4pril 1953

K a. Dates of Directives 11 August 1952
{

be Pirst Teat Reportod Here 4 September 1952
0 Last Test Reported Here 27 July 1953
6« REPRESENTATIVES PRESENT:

The following representatives were present to witness portions
of the tests reported herein:

As Ao Famigliletti Bureau ol Corduance Do3b

| A« N. Boardslae Bureau of Ordnance Re3d
ﬁ Ce L, Hosler AINSMAT, Reading Pa.
%f W. R. Powl Armatrong Cork Company
E Je Re Konold Armstrong Cork Company
f L. E. Killian Armstrong Cork Company

G+ A, Reinhards, Jr, Armstrong Cork Company

He My Yohn Armstrong Ccrk Company

AT T
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PART C
DETAILS QF TEST

7. DESCRIFTION OF ITEM UNDRR TEST:
The following projectiles were tested:s

a, 20mm APl Projectiles Ex=5 manufactured by Armstrong Cork
Company of the types identified belows

Type Date Body-Adapter Assembly Body Hardening

IVEBX Sep 1952 Original design hot shrunk Hardened
through die,

IVEAL Sep 1952 Original design hot shrunk Not hardened
only.

IVCBS Nov 1952 Body adapter Jjoint modified, Hardened Noe §
grain sige,

IVCB6 Nov 1952 Meohanically same as IVCBS. Hardened No. 6
grain esige,
Ivea? Nov 1952 Mechanically same as IVCBS. Hardened No, 7
grain sisge,
E2BLT Jan 1953 New E2BT deaign. Hardened
E2BLT-C Mar 1953  E2BT design. Hardened No, 2-1/2
grain size,
E2BLT=M Mar 1953 E2BT design. Hardened No. 5=1/2
grain sige.
E2BLT=F Mar 1953 E2BT design, Hardened No. 7=1/2
grain sige,
EX~5A8 May 1953 E2BT design, Hardsned
Mk 13 July 1953 E2BL dcsign. Hardened (sae
Med © Figure 1)

Appendix (A), Pigure 1 shows a cross section of the mcst recent
type Ex-5 projestile obtained from the pillot lot of Mk 13 Mod O
procjcctilcs.,

bs For comparative purposes 20mm APM95 projectiles from
1nt NP=3=24-45 and Caliber .S50APM2 projectiles from lot 8lL-53G25,

CONFIDENTIAL
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Armor Fenotration Tests of 20mm API Projectile Ex-5

8, DESCRIPTION OP TEST EQUIPMENT:
a, Guns:

20mm Tube No. 34452
20mm Acocuraoy Barrels No, PAD=-1 and Ex-178
Caliber ,50 Acocuraoy Barrel No, 299

be Cases and Powdert

20mm M21Al Primed Case with IND 3277, Powder
20mm Mk 5-0 Case with Mk 47-0 Primer and IMR 6962

lot DSZA 8 Powder,
Caliber ,50 Primed Case with RAD=20055 Powder

e Armors

1/2® and 3/4" Pace Hardened Armor Casburised and
Pluramelt types

3/4L" Homogeneous Armor (ST8)

1" Homogeneous Armor (STS)

1-1/4" Homogeneous Armor (8T8S)

de A 160' range with armer plate butt and velooity measuring
equipment,

9« PROCEDURE:

The various types of 20mm API Projectiles Ex=5 listed in
paragraph 7a were inert loaded to weight (1700 grains) with the
exception of the EX=5A8 type and fired versus armor targets as
listed in paragraph 80, Ballistioc limits were established for
most of the oonditions of test.

10, RESULTS AND DISCUSSION:

as The ballistioc rasults are summariged in Tables I to VI,
Appendix (B), and are given in detail in Appendix (D) for each
projectile~plate-obliquity combination, Photographs of typical
projectiles after impact are contained in rigurcs < thrcugh 1<,
Appendix (C),

CONFIDENTIAL
SECURITY INFORMATICHN 6




!.
!
E:

€ D)

CONPIDENTIAL NPG RPPORT NO,., 1209
Armor Penetration Tests of 20mm API Projectile Bx-5

bs In the initial phase Caliber .50 APM2, 20mm APM95 and
20mm API Bx=5 projectilaa of types EBX and EAL were teated against
tho same armor targets, To estadlish some comparison among these
projectiles, limit penetration coef?icients were caloulatesd using
the following formulas

P(e/d,0) = ALJLE.%%_}EMM

F(e/d,0) &s limit penetration coefficient

e is the plate thickness in inches

d is the diameter of the projectile body in inches
M ie the mass of projeotile body in pounds

VP50 is the mean proteotion limit velooity in feet per
second

O is the obliquity (angle between trajectory and normal
to plate at impact)

Charaoteristios of the projeotiles were as followe!

Diameter of

Core or Body Weight of
Pr ) Inohes ore _or Bod
Caliber .50 APM2 oh272 «0560 pounds
20mm APM95 . 7686 «2529 pounds
20mm API Ex-5 . 7686 #,1643 pounds

(Original Design)

# Body weight of original design types EBX, EAL, and CB. The body
wolght of the new F2BT deairn was only 1613 pounda teo provide for

heavier adapter.

CONFIDENTIAL
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Performances are compared in the table bhelow:!

Limit
Limit Coefficient
nypson Penetration in terms of %
Conditions Linit Coefficient of 20mm APH95
L. Test Projectile £t oy _P(o/d,0) Lipit
1/2" Face Cal,50APH2 2502 70,000 131
Hardened 30°
" 20mz APM95 1639 53,450 100
n 20mm API 1909 50,150 94
Ex-5 (BBX)
3/4™ Homo. 30¢  Cal,50APM2 2342 54,200 110
! " 20mm APMG5 1805 49,350 100
" 20mm API 2691 59,300 120
! Ex-5 (EBX)
| 1" Hemo, 0° Cal,50APM2 24,04 55,750 103
; n 20mm APM95 1972 54,000 100
| " 20mm API 2626 58,000 107
Ex-5 (EBX)
1-1/4 Homo. 0° 20mm APMGS >300¢ >173,300 100
" 20mm API 3115 61,250 <8y

Ex-~5 (EBX)

The above results indicate that the 20mm API Ex=~5 (EBX) projectile
requires less energy than the Caliber .50 APM2 or 20mm APMS5 to
penetrate 1/2" face hardened armor at 300 obliquity, but requires
fwore chorgy Lo puhotrate 3/4% howogonwous armor at J3ov cbliquity
and 1" homogeneous armor at 0° obliquity than either the Caliber

« SO0APNZ or 20mm APM95,

Against 1=1/4"™ homogeneous at 0° obliquity

the 20mm API Ex-5 (EBX) was able to penetrate but the 20mm AFMY5

could not.

L posesible explanaticn is that the long M95 body with

soft base is upset during penetration where as the short rslativaly

The 20mm Ex=5

| hard Ex-5 body does not deform during penetration,
(EAL) projectile with unhardened body showed poor armor penetrating
characteristies ss expected and as evident from tne high hallistic
limits obtained (ipperdix (D)),
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Armor Penetration Tests of 20mm ARI Projectile Ex-5

¢« In the seoond phase three types of 20mm Ex-5 projeoctiles
identified as CB=5, 6 and 7 were tested, These projectiles were
identiocal mechanically and varied only inscfar as the heat treated
grain sise in the bodies, The bodies were No., 5, No, 6, and No, 7
grain sise respecotively which is not considered muoh variation,
No difference in the armor penetration performance was noted
against sither 1/2" faoce hardened armor at 300 obliquity or 1"
homogeneous armor at 0° obliquity.

de Type E2BLT Ex=5 projectiles with a new strengthsned body-
adapter design to facilitate security of parts were next tested :
for penetration, These projectiles gave & similar penetration b
performance to types CB-j5, and 7 tested previocusly against both
1/2" face hardened armor at 30° obliqutiy and 1" homogeneous armor
at 0° obliquity.

e, Three types of 20mm Ex=5 projeotiles of the new body-adapter
design with a wide spread in bdody grain site were given penetration
tests. These projectiles were the E2BLT=C with a No, 2-=1/2 (coarse)
grain sise, the B2BLT-X with a No, 5-1/2 (medium) grain sise, and
the E2BLT=F with a No, 7-1/2 (f4ine) grain sise., Pour balliot{o
tests were conduoted in an attompt to detect the influence of this
considerable variation in grain sise, Tests against 1" and l=1/4"
homogeneous armor at OY obliquity and against 3/4" face hardened
armor at 20° obliquity did not distinguish between the three types.
A test made with the projectiles at subsero temperature (-65°F§
against 3/4" homogensous armor at 309 obliquity showed a alightly
poorer performance for the E2BLY=C coarne grain type. However, the
differences among the three types of projectiles in overall
ballistic penetration properties are not considered significant,

f. Two hundred 20mm EX-5A8 projectiles, incendiary loaded by
National Pireworks Ordnance Corporation, were tested at the four
different conditions of test to be included in the specifications.

The results obtained are summarized in Appendix (B) along with the

results obtained on the pilot lot and first two aopeptance lots of

20mm Mk 13 Mod O projeotiles. As regards acceptance balligtie

testing of the Ex-5 projectiles, the following agreements were \
made at a2 moeting in the Bureau of Ordnanee on 18 June 1953

(1) That the present method given in 0S=2806 of listing
numerical velocities for a particular condition was satisfsctory.

(2) That the Naval Proving Greund would furnish velocities
for the dosired conditions of test, to be listed in an amended
08-2806,

CONFIDENTIAL
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(3) That the protection eritericn for complete penetration
will be employed in the specification, Complete penetration will
be ococnsidered to have coourred when & hole is preduced in & 1/16"
mild steel plate mounted approximately 6" behind and parallel to
the armor plate, provided a through hole is evident in the armor,

(4) That the Bursau of Ordnance would authorise the Naval
Proving Ground to obtain limit velooities on test plates with
standard and acoeptance lots of projectiles under the amended
speoifisation,

The following table listes the average performance to date for each ﬁ
condition of test and compares these average values with the
velooities proposed in reference (g)t

Average "VPS(O® Specification
Limit Specifia value in
(Corrected cation Teras of
Conditions Noe Liaits to Nominal Value £ 52 Average
oL Teat . Determined __Ihiokness) = Preoposed . Limit
1/2" Pace ‘ 5 2143 Lo, 2225 f.0, 103,u
Hardoned
Pluramelt at 30°
1/2” Homo, 300 ) 1994 L., 2075 L84 10461
3/4™ Homo, 30° 6 2714 L4906 2850 L8, 10560
1" Hemo 0° 13 2687 t,.s8, 2800 f,8, 104,.2

In view of the above results the propesed values should prove
satisfactory for acceptance teasting under 08-2806,

CONPIDENTIAL
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SONCLUSJONS

11, It is oconoluded that:

a, On the basis of armer penetration the 20mm API Projectile
Ex-5 can be con idered a satisfactorily effective projeotile for
service use,

be The 20mm API Projeotile Ex=5 is not quite as effective as
the 20mm APM95 projeotile in overall armor penstrating charaoter-
istios,

¢s Exocept for an inferior performance by the unhardened body
EAL type, no significant difference in the overall terminal
ballistio performance of the various types of 20ma APl Ex.-5 pro=-
Jeotiles was noted,

ds Proposed specification velooities for acceptance teating
of 20mm API Ex-5 projectiles have been determined,

CONPIDENTIAL
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The tests upon which this report is based were oconducted bys
T. We TRUSLOW, Liecutenant (jg), USNR«R
Firing Offiocer
Light Armor Battery
Terminal Ballistios Department

This report was prepared by
Je Jo GLANCY, Ordnance Bngineer
Light Armor Battery Officer
Terminal Ballietics Department

This report was reviewed by
Re H, LYDDANE, Director of Ressaroh
Terminal Bollistiocs Department
We B, ROBERTSON, Lieutenant Commander, USN
Terminal Ballistios Officer
Tarminal Ballistics Department
Cs Co BRAMBLE, Dirsoctor »f Resoaroh, Ordnance Group

Captain, USN
Commander, Naval Proving Ground

3;3534?29/'.;44'
Es Ao RUCKNER
Captain, USN

Ordnance Officer
By directiun
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HARDNESS DISTRIBUTION AND MACROSECTION OF
20MM AP PROJECTILE MK 13-0 PILOT LOT
Hardness Values: Vickers Pyramid (50kg.)

Etch: Ammonium Persuifate
CONFIDENTIAL

Security Informotion

e e ——

NERT LOAD
ALUMINUM

STEEL

ILDING METAL
BAND

Flgure 1




4 YIQHAZAY

]
.Auv 20Ue
~x0jJoy uy pogaodey

°0961 Axenwep g1
Jo 8Ly *of
3Jodod 9qN poyrodey

sy Texey

L1902 L902 90320 ~Suypvey
M eemig
6912 212 90530 -Jurpeay
Jemvanyy
1922 9212 90930 -y puey
pomeanyy
02 0502 90930 -Juypecy
Fowmeanid
222 2022 80830 -Saypeoy
pesymqIe)
9661 961 96920 -uo3ssiq
peryanqIe)
et 9581 815%0 ~uo3se g
pes LanqIw)
81 8281 91930 -uo3881q
poS 1INGIV)
0og8t T8t 91510 ~umesyq
pesyanqav)
2981 1181 9180 -uo3ssr(
pesT.mqIe)
2092 - 80920 ~proQeyd
pos§nqav)
6891 6891 22920 ~uoysey]
P2 [InqIW)
o2 owz 2290 ~uo3es g
posyINgIY]
6081 sl 22920 ~uo3seiQ
coss/C3x  ‘oss /P34 szewpiyl 7
I EY iy
DSdAg oJAINdA,

£=2 w1
g-1 391
0T
v
8-V

v

L~
9-42

9-43

va

I
oty

—

NOILVNHOJNI ALIHMOAS

0 PoK
ST AW wmpz
0 PoN
ST X mR02
0 PoX
g1 Ar wmpz
9-xz W)
9-xz WM
g-x2 Wmupz
g-x: w2
g-x7 wmoZz
g-x3 mmpz

§~X7 )2

MIECS 1D
SENJT wmpz
g~x3 w2

g-x7 wmyz
o yiodoxd

LN THO o028 WOSMY CINNGNYE EOV ,2/T STINSIH OI.SITIVE 40 IEWLLS

I FEvL

TVI1RIQI 4800

184
oy-6¢
BL-(E

el

91

4

i
14

1

Teom &%y
() ripueddy

- e Ge T M Em e S @ S e e W S M e T SR E G G G R @l AR W M AR W Ar B e e e A B e Gh W e A e B G w4 W e w E e @ e - -

g-x3 oTIIoefod IV WE()2 JO $388] WOIINiPWay JoWry

-



4 XIQN3ddV IOILVNSOART ALTEADNSES
TCILRAAIINOD
0 po.l
- ££92 8L32 LSL50 - -2 301 €1 o g2 -
° vc-‘h
- 1992 £v92 L84 - 1 w1 1 AN o2 -
’ *(3) eoue 207 0 poi
: -JIojoy uy pejlodey £SL2 £SL2 LSLYO - J0TTd €1 Xi vIo? -
° 2692 66S2 9LL30 - e-v S-xg wmp2 9¢-G¢
- 2L saz 98430 ° 8-v G~xq wmQz ve
- 80L2 02 6SLD - a-rmz G-Xy umOg 0£-62
- £SsL2 §992 62L30 a A1\ 23 g~xy wuQp 82
(d559-) *dmoy oxez
-qnz 38 seyyrceforg 9082 oLz 6SLYO - ~IMA S-xg umog L2792
an2 v622 ra 73] - - ZRJIY0S* 1) 1
081 S08T L0 - - SENdY D2 8-L
v182 »L82 2L20 ° ™va S-xg umQg S-¥
. 1692 1692 LP 815 er¥ewaw) a3 G-X3 uIp2 21
oy Twucy “oce/°3d  Coes/e3y wsowmpTw e351d iy orr3oolog “oN eJug
Iyl yup] (a) xypuoeddy

a08dA, wiINdA,
ILIOBITHO ,0% HOMNV SNOINSOOE ,¥/€ SIIOSHH J1ISTTIVE 40 XHYNMDS
II IHEVL-

- e e s e MR @ W@ e @ W e S TR an em e e @ W B MR W G W ar W G W e wh em e e e W ms e B W e w e wm ~ an w e o e e o e -

6021 “ON JHOJ3H 9dR S-xd o1¥30efoyd IdV WmQZ JO S3IEPl WOIVLI6UDJ JOWAY TVILEAAT N2




g XTOR3adV

a
*(2) eouwo
~103ay ul pejrodey

6692 6692 89630
e e 60630
L8982 $992 986,C
g2L2 1242 68650
692 692 68630
»L92 »L92 L
2992 992 2860
1992 2592 28620
ez 9292 29630
1892 1892 89630
£592 £392 98620
0892 0892 98620
yo¥2 Y0952 98630
6T 261 98630
1882 4662 98630
9292 2192 986.0
coes/~3J “oes/t3y S8 oW Ty

I Iy

«0SdA, ofIRdA,

»n
818 opfewrw
0wyl

£-2 w17

£-T 301

201%d

3]
WIYd

v
4-IH 23
"Iz
J-Imazd

1 zd
4-9D
9-8)
5-42

-

™va
XHA

oI

HOIIVItiOdET XII¥RO3s

TYI LEIATNOD
0 poil
£1 X4 @2 -
0 Fox
$1 W ompZ -
0 POH
€1 A Wz --
0 PR
o1 AN wmpg --
g-xz g2 b 4
g-XZ WE)Z v2
§-X7 WYz te
S-X5 W) 12-02
§-x3 wmpg 61
g-X3 wmpZ LT
q-x Wmyz St
¢-x3 wnp2 £1
ZALV0S® 19D 01
SENdy wuoZ 9
g-x3 wWp2 9
g-x3 wmyZ £-2
e11300{0ag *of edeg
{@) xypueddy

ALIAYTHO o0 BONHV SNOANADOMOE - .1 SII0SIH JIIBITIVE S0 ANYRILS

III IWVL

W e G e A M R G W S P T @ @ G T MR Th e R A G @ W) R MR GE W W e S e W ah G Ge BB W e W e m am w — e e m wm W wr wm ev w  an e

6021 °“ON 1H043H OdR

R it O SSTTLE PE ol



4 YIQEaddV

1828 182¢ vveal
wee v el
gz gz ¥eal
2008 << 9008 < YRzl
STIE -3 4 £ | 4 744

TxIemoy “oes/-3d cow/ad  seowmpNl
Iyl B3t !

OSdA. ofIRIA ,

gis oydowaw)

eavid

d-ImHzd
AT ZE
J-rmed

3

.15

EOIIVARYOINIT ALI¥NDIS

TVIL EX11 dH0D
g-x3 e 52
§-xg naQg €
q-X3 UGZ | A
gENIY WmoZ 6
g-x3g WnQ2 £
e11309r0xg ~oN o28]
(a) ripuscdy

AIINNITHO o0 IV WONHY SNOSNIDOROH «¥/1-1 8I1083H OI1SITIVE 40 AHVHNOS

l-""-'l-'-"'-"---'-"--I-'""‘l"""'--'cal-'l-.l.l'll'



§ XIANRJAV HOXIVAHOANY ALl ¥400¥E

TvI LRI 1IR0D

6882 L2 99LY - d-11mazd §-X% TWOZ L %
9082 £822 9L - K-IHzd g-X3 w02 22
Odga
2 2R 99.30 ~Suypvoy -3 28 g-X3Z WO 0z
T “oes/-3d “oes/3a  eewmpiui vl o eTvIoofoxg “oR o¥%d
Iyl EY: 3y (a) xtpueddy

oPSdha oNIRIA,

ALINDITEAO (OZ AV BONAV (HRSIHVH VA .9/t SIINSFH OIISITIVE 40 XHVAMNS

A THEVL

."'i.-"-'.l-""-ll-"'---'-'.l-"'--""---‘I.-l"---"--'




4 XTAREIIV DI FVIHOJRI ALII¥ND3B

V] INHITIE0D
0 pol
» S22 g202 . 6% - g-z w1 ST W TwpZ --
0 voll
- 1203 1202 68% 30 - e-1 301 LT X g2 -
*(3) ocouws 301 0 Poul
~-1030q uf “eqrodey 281 2461 108%0 »n 0T84 €1 W WOz --
8i61 8461 86%0 - 8-V Gg-xg WO £e
102 £102 66%:0 - 8-V g-x§ TUHZ Fa's
6561 6881 1090 si8 erdewuw) v g-xyg wmOZ 1%
O IvmoE “cesfeid  Coes/f3d  ssewpyyy o3vTd .7 ot3300loag “oN odvd
INYL E2 o 9 (a) xypucddy

«03dA, olldAg
ALINDITHD oOf 1V HONAV SNOGNEDONOH ,2/1 SITNSEH OILSTTIVE 40 XHVIGNS

IA TV

- e e s e = e - we M A em e e M e wr e ar W G e Gh s M AR 4P Wn R B B W A R m M R W o W W W @ A - e W = e W T e = e -
-




2

1

2P 195 (il I




Irllmuzu!.-n -

9dNS

L 9 C [

o

S6W dY




N
caﬂml

”’Illnuﬁ!
VINIOHIA ‘NI THY

add 1l 6







N. VIRGINIA
fT—TrT_—"’

DAHLGRE
R

USNPG







- S ¢ >

VINIQYHIA "NINOMVQ

L. S

O9dNsSN













[

VINIDHIA ‘N3¥9HYA  sanen




¢ ) ’
NAVAL PROVING CGROUND ’ PROJBCTILE FIRING RNORD SHEET NO. 1
LIGHT ARMOR BATTERY Enel, ( )
Temperature Time

Anneal 1 YP:
Norm ! 81

" Harden BL:

. Quensh ¢ RA!:

L. Draw :

i Proy 200eeA P 2o c Dat 9

h ° : : ate ! * /9T

o Gun | FAD=) '? KD = | "z‘ p::‘-'-; Mn: Nfr :’Lfﬁfﬁem Coan
Range ty t iy 8 1 Contr! guaCrmmanwr? =
Plate | BN DS SYS- H9YP s73.G./088 P ! Specs! '

'v g%\‘fge :ou.u. : orIsn | ofQ 60 gi: g‘;gg L gy am &xS (%-E6R'

AN H] H - AATIENED
lliceq 2 25 ‘50 : it t e ﬁr: ggat:s “_“‘ i
H J 4 r 3 (o} 08l! s

" HI :,':c'.g ‘e ?_ z-?:or Voro

4 Limit 1 1909 t ;_'t | 136/ 2624

a Bullet] Prol Wt.| ChargelStr. Vei.] (bl Yawl Fenet|Conditicn of ot

3T (e rors ,

) [}
| :. '. 4200 L 1970 L3’ ol x-£ '
|4 ' 128 ¢
3 E . [} " : ‘ ‘ q 10
s | ,

- . 193 | = o
E ? " L] 2 Eia l a 85! :
1] '
; 28511902 Q
" . w
10 245 | 18S5¢ |
ni : 1915 o
) . 285 | |854 I»
12 " " 1285 1885 30 O|T gy " » " S8
““ " i %g ‘(10[ : & Q fg;“ i (i m.
_£2 T4 .
1 34012485 134 o bt  HE.
_l‘pC%‘—EDEIWrﬂl e
2| SEcupiry TNEFQ #@;Q_ /4% 130"] O . KB

(Pace /




e 3

NAVAL PROVING GROUND PROJECTILE FIRING RECORD SHEET NO e
PROJECTILE 578 1(54..20mm Enel. ( )

2OMMARPI- EXS

EBx
Rd.{Bullet Proj.?l;. Charge S¢tr, Vel. | Obl.| Yaw Penet.zCondition of Bullet
Exsrmy| /oos6ons] %00 12267 30| 0|7 20| Tuvecr 48

51 -~ ' 430 | >4/ 2000 T2 £\ Nace off =
6 " 2001267213010 1 -Cpl Tuzacr . UEEE
; NPT TTIEA PN YW,
21" " |S¥0|28%% || p D o,
q| " ‘ S40 |27 ¢2 (30| O Ix mol Mewsk  Hulk
ol "~ | 2846 30| 0

0" " 500 124632/ o

2] 1500 12709 130 » )\ rg /N

2] " i S0 2722 12460

40 " 1" 1490 |2662 |20|0 TP M

5] " 1¥90 |264] |30 qu:

Ratg j0log ~STIS |

| exsmx| 1695 |50 128|310

2 " 1500 270710
21" 1420 12553 |0

¥l 1490 ze24- (o ok S

51 ) 430 p727 |0 |O h__

¢ | ) 480 2600 |0 |lpo I QP
CIGONERIDENTIAL. 2667 [0 |ok /
{ ghcur}ry tEoE) 1252 o 0 1o I celzumer | N

1
t




NAVAL PROVING GROUND

3

PROJECTILE FIRING RECORD

SHEET NO._ .

FROJECTILE EX-S EBXx §78-1(54-20mm Enel. ( )
3 Spf/9s2
Rd.|Bullet| Proj.WNt. |Charge Str, Vel. | Obl. Penet . Condgtion of B\glet
9 Pomntisl 1695 439_7.5;:3_0_ SuTrad Lk
04 "~ |40 2ot 3 _.0_. IO Tt Fhkh
1 1480 1258010 ~
_Phto N s7s
P 20 |?157 10 o |Turecr ZAUL
2 217] [0 AT urhc— L4 4oy
¢ 3103 10 0l el Tmmerm— Wby
- 2l |0 D
bl 3090 0
21" 605 13130 |0 |n '
o3l
br-anb
§ECUR}TY INFORMARIGH




)

{AVAL PROVING GROUND PROJBRCTILE FIRING Rﬁw . SHEET NO, 1
LIOBET ARMOR BATTERY Enel, ( )
Temperature Time
Anneal YP
Rorm 8:
Harden : EL:
Quench RAt
Draw
s, %
Pro} 1 2001021 WA EADawm} £4Q-2oman C ! Date i1y ywer (98%
Gun ! FAB=) ' FAD=] '} FAD~) ¥ni Nfr 1 aemsrrove Corw
Range 'y I ' 8 Contr: cxodmAmen ™9t
Plate L DusTold STS-SFY | Srs. 04y P Specs:
Rl I R
. [-] - -
Req ¢ 25 ¢ 3o , 2° ¢ © Cri Heat t &9 ~#4¢ Dviar >erap G e,
1C 12460 1294 130/ Mo: Steel: __
B1 12400 19474 2992
Limit 12440 12 12999
@ Prof Wt. [ Charge[Str, Vel, ] Obl] Yaw] Fenet]Cond T Bullet
’ 1692 7/0~7 .
e &%MM_&L@W
—24 L vl 2001 deDbb L3 0o lrogl
— ! . 320 L2094 122° DI L)
— 340 (2049 12°L O
—ll $20.12402 laa
i - - 420 125138 lag. : 4
- a 430 2&6(2 Fy-
; q h ’, : EE 23 f
[ Y o
—lo. 2263 1201 <
ol v [ » l4opladnp (a0
1 EAr | iear | Zop L3044 3D O
2.1 " " aon 2«522 2o-1-CQ 4 o
21 " =aon 1 - e
¢ v | - (22¢0030] o
) | 29432 {20l O
_§ | sfturiry dEoRual g:za} 301 0
X o of

{




I
! c >
i

' PROJECTILE FTRING RECCRD SHEET NOte

NAVAL PROVING GROUND
878.1(54 20mm Enel, ( )

PROJECTILE 20mm £x.0
£AR

STs-/s5 - )y -30°
)

Rd,|Bullet PrchW‘c. Char;e Str, Vel. | Obl.| Yaw | Penet| Condition of Bullet‘,

N M
7 | #ei -en]r69) rq’@ 40 2 824

§f 1 ! Sagp | 2i0%
9 | " Y, P4y
0 | " " 28/9
i i : S50 |3f¢p
2 | " 2772
/3 1 " 30 m‘ﬁ

—

'FIDENTIA
27TV X A MNAJd
_ |SEGURITY INFORMZATION

o

y =




C )

.NAVAL PROVING GROUND PROJECTILE FIRING RECORD SHEET NO e

PROJECTILE EAL 878..1(54 -20mm Enel, ( )

,’I Pare 1'"STS -0° - Nojo o

ﬁaf!. Bullet| Proj,Wt, |Charge |Str. Vel. | Obl. Yaw | Penetj Condition of Bullet
o ™ 1240 12227 L 010 T Of i — 4B
20 1 foni30aal O, -
- - | 600 ol0 Ut 344
S *_lsgol3anialolaole Sl
b ' 1500293¢1 0101 cllupas LSl
y B I 2922 | 0o I coluput i,

‘ TIAL
SBCURLTH INFORMATZON

- i

¢ -




t

i

|

. NAVAL PROVING GROUND PROJ’ECTii FIRING RECCRD SHEET NO, 1
LIGHT ARMOR BATTERY Enel., ( )
Temperature Time
! Anneal ! YP:
i Norm : 78
Harden ! EL:
Quench ¢ RA!
Dra' $ CorE wr-l-,,o 5/ 8I
Proj 1 20mM AW 20MM I8 2omnwilS C 1 Date ! 4’ 7 2p
1(:?\m 1 8as5°) 1 9%7 7—' '59"‘*‘7" Hn: ’C‘ﬁ't ’Mmm - Preumatic
ange ! ntri
Plate :/(P«:Aﬂaﬁﬂ:/)‘v‘ ::lrs 1068 P ! Specs. sl rra;;-
g%\i\ge 80'3023. 30"7"2 3 0'4’6 gi’ grOJ V 2omwavppomrgs
. : it 30° 1 roup:
Req % 25 1 g ) ' Cri Heat 1 07 3-34ews
1 1/63¢ 11805 /?Zg Mo: Steel!
HI 1/6%9 11865 1/
Limit 1/1639 1/8o5 1 [¥97%
ag,m}et Prol Wt.]| Charge [Str, Vel.] Obi] Yaw] Penet rondation cf Bullet
1 9 9O Ctaws . I
oo L L ' :
9 L ,W'l
0
Voi A&I ‘“
ya
ol L _|OL . Ul8
nl 2 - JeRr
77 -
0 pA - L4 .
Ol t (Ml 'y Pl s
o) 7.0] A 2L
1) /
Vo) &¥. 72
o P ..
[X]
SECURLDY 1NrQRus L2 Lrp % _ Y B Mg




NAVAL PROVING GROUND

I

PROJECTILE FIRING RECORD

SHEET NOveo

PROJECTILE . > @MW) APMQS 878-1(54-20mm Enel. ( )
SYS ~-A-ISS%- o e
STS - /068 -0"936
Rd,.|Bullet] Proj.,Wt. |Charge Str, Vel.| Obl.| Yaw | Penet [ ConditYon of’ ullet
£ an 300 | g4l l3nl o ’
Iy ! 30011225 lagl o - /
M@r
, h 20011223 | pl 0 Sited e Llke
31 310 [112) | 0lolr aflQLb Al
o 220 [1d2| | 0! o7 il Subotladher
5] " 251190 LololT cp 3
bl 225119478 o lolc '
1 2201205310 5 1C Hiol-
_% " 12511455 | 0 | 0T gp g;.j;|£ Y
B 220 | 1965 | 0o T gplQdeb— ke
fa—?&y



¢ b

NAVAL PROVING GROUND PROJECTILE FIRING RECORD SHEET NGy
FROJECTILE foNm MO9S 878-1(54-20mm Encl. ( )

PAhaTe sSrS A

Rd,{Bullet]| Proj,Wt., |Charge |Str, Vel.| Obl. Yaw Penet Condition of Bullet
Lo MM
) |HE 1980 Gum| [00 | 2792 o) OﬁF g%n‘ VY-
| 2 - ' LY ie3 £ 1 2 an‘?‘ 'S -2
3 . /70 Re¥3d 14 10
. " ’ _
'é 7T m e '“fﬁf
z 17 r 2 Mot
7 !
g L] y
7 7/ ¢
/C’ 1 M
i " !
/& | )

b lUaCru AL I

3_CﬂBNFTDEN5}‘ AL
"' EECURLLT IdF0RMATID!




14

PROJECTILE PIRING RBC%D

NAVAL FROVING GROUND SHEET NO. 1
LIGHT ARMOR BATTERY Enel, ( )
A 1 Temperature Time vPi
nnea
Norm 1 T8
Harden ! EL:
Quench ¢ RA: .
Draw 1
gl ?l
gzgd :(%R'om.: c::p.;m-ss ﬁn Ege D 4 Sept 195
Range ! ;;49 ! .” } 8 Contr! o,
l&l& ! g g sl 9S-SS H S g gpecas
e " { A" H H
obic. ,0i78e [oivpr N Group: C&4 50 P M2
Req t 25 $ $ Cr: Heat 1
w : ! ! Mo: Steel:
HI 1339 a"“:f !
Limit 1540 B
w4 | #36236-1 4
Rd, et] Proj Wt.| Charge[Str, Vei. Yaw | Fenet]Condition of Bullet
PR 06
By LIS ST T £ Y7L B N RN =S VY-S L. /707 )
N ATV B XU RN P VY- S I /7% 77
S 01230+ 60 s g
C Y e lasegl ol ole y v
T
— 142, 2492 L o g |G PR /.,
—l L2 ogs2l O o le X /290
2" Mo 24231l p 0l Lo =T
A MML-&-W
— o 12800 L O S lG Y.
w¥ ol Bel238) 2ol o L
+H{— 12,31 24221 5L O & | ok Roeovonel—H- bl
e R 12, ;assq-@_af_w o,
/
IV e -+
=Y RN T -7
Gl 44 GL 252713010 1oL Z,
%i T o e Aot
—CONHIDENTIAL =449 1201 0 1c AR Zalok
43 1W) A2 2l

R (N




NAVAL PROVING GROUND

PROJECTILE X So4pPme

ST -ISsY

b

PROJECTILE FIRING RECORD

-0’42 = 30°

8§78-1(54-20mm

SHEET NC.___

)

S%fﬂﬁ@s;,
Penet{ Condition of gu.llet

_R&.[Bullet] Prol.Wt, [Charge [Str. Vel.| Obl] Yaw
5 |(Haoup 13,4 1236/ lan| o )
é N /5, Q— M .50 C 7/ )
7 '. /Qoi 2 &Q V) —;/i l’; ‘
i 30 |23q5 |20 | o1 Unks
L2 (2.8 l2og3 130 lo & g0 ho
11 28 2242 130 |0 ¥ s oy,
‘AL 28 d2g) Lo lo | o
{3 y2.4 ' o le Zrop s
iy " 2.9 Y. 10 lo hge.s 3
(r 12 v Jo 6 N zi 4: :
i '/6 " ’,gs i 4?1 . 4 n kg“
. /7 N 14 19 ) = :
; I’ ¥ 2 ‘%;ﬂ <3
j (7 ﬁg:__um
229t | ke
%
: | SECURIEY mfommizon )

ﬂa-(?p //

ToTTT




HAVAL PROVING GROUND
LIGRT ARMOR BATTERY

<

PROJECTILE FIRING RECCRD
Oy

"/

SHEET NO, 1
Enecl.

Temperature Time

Anneal ! YP:

Norm H %8

Harden : EL:

Quenoh RA

Draw :

Pr sx-y <3, c Dat

GBS e ges s

Plate  :FHPmww ? P Specs: ol

Gauge , 01816 ' IR Pro) laommarr mx-$

obl, ; 20 | ' Nl Group: 1z c @-9

Req ¢t 25 '18 t } Cr: - Heat t o

10 t :;» 3 ! Mo: Steel:s

HI (807 Y :

Limit ! o, '

R4, Peneticond ot f

I : :

—t LsolSH..

3 o i g
() _, -’

d 12%/ 0 T oy ke

N »So (805 Bo o Fe |

7 ,'i"- |29 T B2 im ”:

v 355 | [543 bBo lo ¥ Ao

q | D53 11798 ho la T 2, ke

10 pSE 1435 80 1o T ey ae

" P60 11229 Bo ln X Y8

1z 260 349 30 o X o Do

3 S8 M3 30 o Ie 4

14 PS¢ h1€39 : [24 N ey _Hul%

e 55 50 P d Ly

16 i-."." 7728 %‘0 jL

—QONH

_@UR TY INROQ | I0N

/2




4 X

. NAVAL PROVING GROUND ROJECTILE FIRING RECORD 'SHEET NO, 1
. LIGHT ARMOR BATTERY h Encl, ( )

Temperature Time
Anneal : YP:
B Norm H T5:
'\ Harden : EL:
! Quench 1 RA:
: Draw 3
" Proy | €x-3 c8-8 : C Date | 8 &, ANev, MS2
Gun | FAD=I : Mn: MIT |\ smmermong Cvax
Range ' : : 8 1 Contr: gxm
Plate ! 9784 068 ! Pt Specst .
gggse :oo'.'v 6 ! Isqi: grod ! Zonmr APT K XS
. H $ H -
Req ¢ 25 1 ! t Cr: er':gp:"f_" d
%& ! t H Mo Steel! e
H H
Limit :zmx :
T O AL T O RO P M P B TR B T A T w1 b (L
_'_.m_‘_"-“' trtiot 040 | 1G0S 0 % .
> - Q.Q__&hzé__o.‘ e w-
3 |  lues o= [ o]0 lc e
4 2660 | 0lple Mpbapt-
5 4o 2619 p_La_a'_aT WGt
S | | Y80 13688 | D0 lC XniGche -
1 $7€ [ 242] | o | ~

AR

T OAELAT

bhv chiibhl vl vim e




{
i
gl

o
t
It
i

" NAVAL PROVING (ROUND PROJBCTILE FIRING RECORD SHEET li0, 1
LT3HT ARMOR BATTERY  — Encl., )
Temperature Time
Anneal ! YP:
Norm ! TS:
Harden EL:
Quench : RA:
Draw :
Proj ! Bx-oJHCH$ ! C i Date ' g ¢ Nev. AT
Gun : FAD~ ! Mn: HIT : armsreone (beAX.
Ra.nge Pt s : S Contr! grxm
l(;ala e ! RM t giz gpegs: —— \
| Gauge i olm g ! ' : T0) | s o) Bx-SCAPT
Ovl., 3 e K Ni: G :
Req ¢t 2§ 20 : : Cr: Hze‘:\éptfc"
ﬁl% alezz HJ t Mo: Steel:
. ' '
Limit x'gu v ;
_Rd, [Bullet] Proj,Wt.] Charge|otr, Vel.]| Obli] Yaw | PenetlConditioh oF, Bullet
I X8 "
—l A0k 1Tt s L 1923130l O (W (el thrnd
o [T 220 11928 (30 o X IGCOLy
. - 260 1973 13nio [x  P/e"ChRu
— 250 | 1006 l3gla T ayl<a
£ tzs__uaa._.:a.f_i_:rnb
] 258 Rl 120 —J Yo CR-
9 2551 I12% 130 O (fazlsg
9 2858 11372 120 0 L R/xiMB.
1295 {an g [T a5 PSS
U 260 | 1S40 3o -2 C R
255 1/2(9 3o  $6-
3 LY 259 [ IQ47 |ug | PunS$%h”
__(ONEIDENTIAL
SECURJTY IMEORKATION
) - e s




-

| RAVAL PROVING GROUND OJBITILE FIRING RECORD S8ERET NO. 1
' LIGHT ARMCR BATTERY b Enol, ( )

Temperature Time

| Anneal i YP:
i Nerm ! 8.
4 Harden : BL:
Quenoh ! RA:
Draw !
Pro)} ! @15 PO t C: Date ! , 196
Gun t paAPp=l 1 : Mni MNfr 1 6,!;.,, Cortk
Range ) ! 3 8 1 Contr: goem
&l& e ’&r{;c-tﬂl : giz gpecu —
uge 12986 ! ! ! rod 1 zommAamr EX=9
Obl., t : ! Nis Group:
Req ¢ 25 1 2 1 ! Cr: Heatpa'Ec"
13¢5 ! ! Mot Steel:
BT gy ! !
Limit 12680 2489 !
0bl{ Yaw [ Penetilon ) o

PPPPPPOEES




-:..\.,‘ . v Lo, ;
‘ ¢ o o
NAVAL PROVING GROUND PROJECTILE FLRING REC%D SHBET NO, 1 '
LICHT ARMCR BATTERY Enel., ( ) ‘

Temperature Time
Anneal YP!:
Rora 1 8
Harden : EL:
Quench 1 RA:
Draw 1
grod | o8 2PCIP * . qate !s 6, Nov. 1982
un iIx -) ! 1 $ 1 rroN
Range a’;" ! ! 8 ! Contr:m’ 6 Cork.
Plate I N Dl $ P Specst
g;ggo 10980 ! : gi: groj ! acsar B3 (APE)
. L [ $ ! ! Toup! C=
Req ¢t 25 y 20 ! ! Cri .. Heat :: -
gﬁ e H ! Mo: Steel! e
119/ !
Lintt  1e3@ g z
[
enet[Con ot :
!i, i .

' I!‘ .!i!' - . |
. 1)
f

3859 B0 s

ag 20-1¢ %GR -
e 2S4S 30618 3-$§
a3 | 452 11Q39 24 | O }u'.a'
- l 24l | Q14 Bolo L R-58-
IS [ ¥S2 IR0 3616 LY -
b | | aesliq99 Lololy Mprh.
P40 o



& {)
NAVAL PROVING QGROUND PROJERCTIIE FIRING RECORD SHEET NO, 1 ;
LIGRT ARMOR BATTERY L Encl, ( ) !
Temperature Tinme i
Anneal ! YPt .
. Norm t ™
: Harden BL:
Quench RA
Draw 1
Pro) T, (9 00 1 C Dave i
G g : ee  Mrr s SN I e
Range 1 ! s 8 1 Contri gryem
g‘h [ 1978 CioM $ 51' gpecu -
uge  1o,0q%b ! ! ' To] la omen EX-S7A)
Obl., $ : 3 Ni: Qroup:
Reg ¢ 25 1 2 : ! Cr: Hutpa’f" ®?
e 126 ' ' Mot Steel:
: '
Limit ::zg,',*‘.‘: ! {
i
_ggj et] Pro | CTATRe '
EX-3

CURITK INFORMAT}ON

Bae/?




NAVAL PROVING QROUND
LIGET ARMOK BATTERY

Anneal
Rorm
Rarden
Quench
Draw

Pro}
Gun
Range
Plate

e o0 e g0 oo

Temperature

C )

FROJECTILE FIRING RECCRD

o) | wx-g(mr) rymm BIOLT
REED JAN-33

Time
YPs
8
EL:
RA1i
1 C: Da
: Mni ¥y
$ 8 Contri
! P Specst _
3 s Pr
$ Nis Group:
! Crs Heat 1
! Mot Bteel:s __
t
$

enet

SHEEET NO, 1
Enel. ( )

o ! 15 mm 1453

]
ARMS TRen€ C
Zx”m m:nax#

. d " L2864 . V) - . SRty il—
S e & SN im0 o
_Lq._'ji : SIZIEANE VDN SRY SOVIOPAREED ¥ o
— 7Y BT/ R Y VI ES SRS /-
2 g3 iR = pwpie—rp—ibeifirsr
B - e R A W
T
ol 228 L 1%0 | 34| o i
‘! K M " % " e i- Ii’a ‘
YK * 1 2e | 20, 0 L Mae
5.3 T 1 39C liger lxal Al | ¥Ry
—J;¢ " " )ﬂ( %% VR ’ i ,lé;'&-‘z
\ l'-I-AJ-jL
_ BECURITY INFORMATION |




4

4

R

S———
NAVAL PROVING GROUND PROJBCTILE FIRING RECORD SHEET NO, 1
LIGHT ARMOR BATTERY Enel, ( )

Temperature Time
Anneal YPs
Norm : 8.
Harden : EL:
Quench RA
Draw ‘
Pro} y Ex-3 BT ! C Date : 5§ Fuy, /153
Oun | T2 ' Mni Mfr inmsmaw(m
Range ! pory : 8 1 Contri EXA NORD YoM
Plate , STIINT t P i Specst =
Gauge ; o'986 ) 811 Proj 1 Ex S/AP3) mE E2BLY
Obl., 1 © t ! Nis Group: Recs® VAN -9FS
l;lgq s 25 1 ! s gn geatls ——

1 1 % ot te6l!: o
Rl z“"‘ H
Limit s‘&b"‘“ '

enet Eondiﬁon of Bullet
c , P :
[}

o
Wel
00
Ol 01 Pl Sedeck %ol
13- " C H3o 26¥5 1010 T opQudet ik
BIT T 7 4203|000 T colShd 1N
—GONK I
SEHOURETY INE 1104

ac /¥




¢ 3y

: NAVAL PROVING QROUND FROJBCTILE FIRING RECCRD SHEET NO. 1
. LIGHT ARMOR BATTERY Ouictale xiufsinfalsinky Enel. ( )
Temperature Time
i Anneal ! YP: ,
i Norm $ T8
Harden ! BL:
Quench ! RAt
Draw - a
7=
. Pro} s pf:-'zlz 7,-;..- ! ex-§ C : Date 1 ,5 maRcw (953
Gun U osgan U rt-2y 4 #2220 Mni MET + peme7euric oK O,
Range (R SN BRPRT YR Lo T S ! Contr: gpx»
Plate 4 gopig€3 1 (083 5TV 473 P Specs: gxp
g;lfse L or766 1 o178 | ,rags gir groj | mx-8 APT “
. P ge° b oo ! roup! RAIN >
Req ¢t 25 1 i ,,f,,rm.,os ° o3 | Heat Comsn G Sixg
10 1 339% 1 3,9y ! 338/ Mo: Steel:
1 HI 1 LW Ve vere 1324
 Limit Py 33 s XY mae f

Penet|Gondition of Bullet

" * "ot Bebtw
Hots Ussrid aff T S0ad wrar. 1
trst Uasnfoff & Famdesar:
N, desd oy T band Soo¥-

GLans .

"

| D00
'yl s}
" ! 208 | 648 )
;@E X85O0 | 0 |- a8 M
2645 | 0 '

Froe o




. ¢ .

e -
i D

NAVAL PROVING GROUND PROJECTILE FIRING RECORD SHEET NO e

PROJECTILE SERSRUEERENg: Encl. ( )
fii 84 T:" c ((,’oﬂ '7)

Rd.[Bullet] Proj . Wt, | Charge |Str, Vel.] Obl. Yaw | Penet] Condition of Bullet |
RANS "

S S G S )

6 |se 1Y% O R YOS 39 507 )«é@f O 1l =T oy .
71 " "1 507 ses0 | ol =lgad
i A I 7 2 VP P = P
ARy IrrariIEnEE

_PApTe |3 STS 14"
L ﬂ:«r-c - 66 | vy | O PRI DU

A beR | 3xv8/ [ 0| " la

2 ’: 6oy | 3x68 1pn " "

‘ff - - Q_1d¥s7 o O "

6s—r 3Y5/ O 1 g; " ‘e "

7 7 " - " w .
' 7 BT 7 ‘L LEA < 2 ,. L
I 650 [5vpy (01 o 1"  die smperee |
;

[ , ‘Ef % f
J . i SECURINY INECRM.LQ&____.% 2|

-
»

4 \




PPt

; ‘"_’ " okl m

—

-

S8HEET KO, 1 -

(4

RAVAL PROVINGQ CSOU!E PROJBCTILE FIRING RECORD E
LIGHT ARMOR BATTERY Enol, ( ) f}
Temperature ° Time
) :nneal ] %’g: I
! Rorm 1 t {
' EHarden : EL: '}
Quench RA¢ N
Draw : ?
S E o BL 7T=M ;
Pro} PR SR e SR T C Date 1 ,2 maReN 1932 :
Gun Y orant L AY? L ax 78 Mns MET 1 fomeTPoné€ Coe K o a
Range Yoy, k08T b t 8t Contr: gxm
Plate ‘4 99235°-6 01 1068, 8751 7S P Specs: gpu» '
Gauge 0r¥el 3 o198 1 i 944 gl Proj < APZX :
Obl. ! yeoo i oe 1 (e N OTOUP! migpium Graw S8 S¥h
Req ¢t 25 ! (| Crt Heat 1
10 ! w06 ! vewd t pasO Mo: Steels
?imit 1 aneq ¥ 44D "} 913/
Viavy AW 4 3ok Jae/
‘B4, [ButTet] Pro] Wt.] Charge]str. Vel,] 0bi] Yaw] Penet|Conditicn of Bullet
f eRAINS .
: ! { X 1 !ﬂ Iﬁ:y — o () , " “ % )
? 3 " i “ i I i r " =1 Aise CAomsd 1/ Vs Badd Brar
) " n L on adsored r W
- Xl ol — 1o g 4‘” —-—
" " . 8 f ofy X
oS | PPYREE I VPR DY Bl VR Kocur Sl
T H
4 M u‘li il gl - ’ 47N
7 " " i " TERL " H
' M L 224 lapt ]l - '
H Y] m " " " on ' "
E g L% L amap 1 2et —
v " . n W T "o .
) g3p laswy | ol ——lx —
%.& ’ 29 {223 X
TR ldrr Lvres % |
LS ' Jyl | »30%
1 h
m_3 Yry | Miss
{ . ! : 4¥y | 23207
L; __L{ 11 1] 4 \/0
’ 10 " C o ldyy |y
7 NIDATL 29
SBC TY INFORMATIOYN p

-

-

R B e - P AT o e




<

SHEET NO
Enol. ( )

PROJECTILE FIRING RECORD
578-1(54-20=m

NAVAL PROVING GROUND
FROJECTILE

SELBLT-M (cunm)

e LR ST e

—_

D4 Bullet] Proj W&, |Charge |Str, Vel.| Obl | Yaw | Penet, Condition of Bullet:
VidTe A - 10648 /" ’
| loanm| Sote | g0 2o | 0] =
> | " /0 lyveye | ol —1g .

3 : " 10| >4 ol —=1la .
L  T0 1 >¢d3 | ol =iz :
g 09 | %667 | pl—lp |
6 C ls0yr loers | 0l =1z ad
7" L lfe7 |yess | Ol =1y |
§ | " " 1507 |2ééo 1ol =ln .
AN P o l—la y .
[LllaTE | T \svs |1t
“ ! lnouzm|oneatas | 662 [3vs7 | o rlo SRV

A ” b6y mes o |ols |r v T

3 " ey lsvgo 1o |o > :

2 ’L ' 655 |33, 0 . PraRecadp. ¥ T6hD srimdaT™

- B 63y {378 O ettt ool Hdie

U L ess layyi | 000 b polht

|

|

i |SECURITE IuFoRuAL foON Pa :5&.3;15__ |




T

NAVAL PROVING GROUND { PROJECTILE PIRING RECCRD SHEET NO, 1
LIGHT ARMCR BATTRRY vinteiuliehiuisfria® Enol, ( )
Temperature Time

Anneal t YPt

. Rorm 81

.\ Harden : EL:
Quench RA
Draw 7 £

28 -

Pro} z,.f.;‘-é: ! ,f': tox g Ct Date 1,5 makew 1953
Gun Y4x .19 Sgn 178 (PENTT , Mni HIT tyemirpone Conx Co.
Range NPTV S a. S 1 ContrimxP,
Plate 199215-G3 1,068, TS i3y P SpecsigxP
Gauge YT JrTe }«.ﬁ» B4t Prol 1gX-5 API
obvl. tyo® e ¢ Nis OroupiFing Gaaw S8 74
Req ¢ 25 ! : Cri Heat 1
7ol ary ta 026 9392 Mo: 8teel:

HI Lite o 1s 07 40 B279
Limit  hys 239 hewy ,:,., 3329

B4, TBuTYet] Prof WE. T Crarge]Str, Vei. ] Obi] Vaw] PenetCondition of Bullet

QRAINS ; vor | =

K ! X154 jﬁ'il po* | -

208228 {200 1T
bitia

’ ——

Yiha . Lxot | — 3

b4

-

K-

-

4 " " ” > _ .,,psuid,u-
) .

L.

2

Lo

d

2272 xo _L— -2
] ' ) '
! ’ ano lpsyy lyo \—1t erl =2

420 lvris 0 | = -
20

PIVR 9~ o7 % e cvemettostonnie -aovoutves.

eI 308y

LA

O OIS DD U Ui

L S UU I .-



v s et e

I

NAVAL PROVING GROUND
PROJECTILE

ffa? L7 £ (Go)\T)

PROJECTILE FIRING RECORD
878-1(54-20mm

. |
e

SHEET NO e
Enel, ¢ )

o
i

B
3

Rd.[Bullet] Proj Wt. | Charge | Btr. Vel | Obl.| Jaw | Penet) Condition of Bullet
Crans :
'94 JEval l706£t_¢ 3/0 Y£‘é c — 1l o, —
L za l2zey [0 -—ls !
u S/0 12650 1 D) =17 o "
1 (§]
i Z Ll = \r ! i
6 | " _ 1970 13672 | ol =1s ] i
Al 2]
7 507 126¢5 | ol —1p ad
! (X
€ S/ 1268y 0 | = le L
n_%;a: J 2I9=_ -L'(&' -
E / i) o éék :?73 O. o} M—
2 " " e 0 lyssriz o 5%,—-
" ) "
P 3 6oy | 2y o cipl e T i
y’ /’t " 6-@5/ 2Y L2 Q o M—?
g! ! 0 &2+ ;_0_.0 ScaZll b 9. T |
IT Ve u ;
P ¢ 670 330y | O DDVIWENT C
’ ' ]
; !
|
I
: ] D
};‘ IDENTIAL |
| SECURJTY Invomuaflox | Fane A4S

—— e . -—

-

Y

TONTTTLS AT T Tt ooyt T e




VL.

RAVAL PROVING GROUND PROJBCTILE FIRING RECORD SHEET NO.- 1 j
LIGRT ARMOR BATTERY ' Enel, ( )~
Temperature Time
Anneal 1 YF1
Norm 1 181 f
Harden ! EL: %‘1
guenoh : RA: !
raw H ‘,.‘
SELBAT-C |
Pro} gy ! : C 1 Date 1 6Apxih 1183 !
Gun ! £x.078 ! Mnt MIT & qomsTeme cooK €0, .
Range V1) s1eefTy ! 8 1 Contr: LxP z
Plate ! smi-msSy ! t Pt Specst gxA :
Gauge ! ogay ! ! 81 Prod 1+ -5 o
obl, 3o ) ' Nis Oroup: meper-C (fowatly wa 2 |
Req ¢ 25 ! ] Cri Heat 1
Ic 1 2700 ! Mot 8teelt
HI t =301 s
Limit 1 70! 108 t
ondition of let
Mie .;g T™n 404N ANuRA |
Mo 7 FMIRR <ivel S
J;
3
r
L 70 |R98 |o| —lo B0 ™
—t The|ooay |70l =le | JZIR
7 " ¢ é:é_é:.- z I L\ ‘p'v 0" "
" " ‘ " 4
4 O | 290y |30| —1p [Hum :2;“,; Avid Seor .
71 L | saamlosse | 20 Y dods ’
= :
<ol " 1000 |wisp [sel| - |z 4 J
/) !’ " .QQ Zbd% Jol = .ge_m.’_.j
x| L ar7g . P 1
7
3" VLo o008 1301 =11 ol
i, . He .
o S¥o | YegF | 30| —|x gl ot ofk 7e dedd oD
37 ' S20 | 270y | Ze] — 11 o, fHke,
73 ’ 20 (A 752 | 3¢ |t oy T daaDs? |
ZICONFIDENTIAY ¢ vz 130 — 1z el
I R 2 T A P L2V L Rl P s P
) e ERL T




P e y—

. NAVAL PROVING GROUND

PROJECTILE .
TELBITC rs ¥ sTs @ 30¢

(CL:MT)

~ PROJECTILE FIRING RECORD
878-1(54~20mn

-
-

SHEET NO. e

Encl. ( ) g

|

«

)
i
i

3

D8 .;‘..,« - k.__.ia;.h_...lti‘i_... e

R4a.iBullet Prohit. Char 'e Str, Vel.| Obl.| Yaw | Penet | Condition of Bullet
i SOEE 1200l vo JY( 270/ ﬂ' ~| A h‘:g‘“‘m—' 2
70 1" t {Y( ?21/ 3‘o - . ”1/ de ;
AL
A Z L3 l

-




|
| RAVAL PROVING GROUND PROJECTILE , D SHEET NO, & i
*! LIGHT ARMCR BATTERY W Enol, ( ) g
s Temperature Time ]
-7 Anneal YP: '
I, Rora ™81 5
. Harden : BL: i
§uench ! RA: 1
ravw 3
're28LT M - !
Pro} EX-S ! ! C 1 Date $ 42’ g
Gun ana17? ! H ¥n: Mfr AtNsTRIA & ax’ o i
Range TTYY a0 : 8 Contrﬁ""' ¥
g‘la 8 ( YR t gis gpegaz "
uge b : 1 ' ro Ay (DG RAN
.| om, ‘”3” ' : Nis GroupfaZ-T m
i | Req ¢ 25 ¢ ! s Cr: Heat 1
49| $ ! Mo Steols
1
s
- gig 2I-43°F ! Ve Bien]
. rge [Str, Vel, .
600 1204 |
__PIse
1) NeAt
aﬁ jﬂ‘noi Vasq, !93.'7‘
727 30 1= £ e Brwwi
Kol
)4 B3O |— L dnq" : 3LiCATLY wpSeT
7 Bo |— & ’W
> , ak i :
7é2. 130 |~ C1P TR T INLN Nk
» O kzéy 70 [— e hmie g
H o i
121 30 - ] PY Yosa off ﬂm Suﬂ" !
Y‘jé 22 —F ﬂ‘F,, T? L ga— —_— \
57 |30 |— ¥ ®T !
| ] T4t O 30 |= T CIP fise cp4 Y
H ” JYO y‘ y/ 3& - ISPC@RD- //Ir?ﬁ)(hlus /Hﬁc
| o " ! B¥2 |76 1 20 %«af/ To Adrd SenT
b a6 -
6 | ' 5%0 |ayve |30 c1P Pt ss
. B " 1]& o
7 « e’ 30 |- ¥ wT s 5 denl o1
» K 1. o
s SECURITY INFURMSTISE 743 4 30 | = F RY Buc oy @ Facl cear™
— : —— poy
C —— e RGYR




T

» o

NAVAL PROVING CGROUND

T RO ORI e MR

PROJECTILE PIRING RECORD SHEET NO. 1
LIOGHT ARMCR BATTERY c . Enol, ( )
N . Temperature Timd™ -
nneal !
Rerm T8 !
Harden BL: B
Quench RAt .
Draw $ I
'S ™ '
Pro} ! "9’ ?‘T F H C Date ! cApRIL 1953
Oun B ' Mn3 UIT 1 JpusThvbcot X Co.
nge v Ga-m ' 81 Contr: ‘gpxP
Plate 1/ /00f ! P Specs: mxo
g;ggo ' 0?7;; ! gi: groj I gEx-$ AP oy £230
' ! A ] : 1 Toup! GRMAN .
Req ¢t 2% 1 S¢ ) ) Cri Heat 1 | ™&
g.‘i : 200 | : Mot Steel:
Limit 1 "‘,::._‘ﬁ. ;
! ®
Rd, t. rgRe [Str, Vel, w] Fenet|Condition of Bullet
j CRAINY R AR TILADAPTIR. XAV R
v/ " 1 L .
4 Zm R I
H Yy " 7] J( M —H — : ’O‘l ‘ﬂ”' h',MLQ
‘ " ] m = Hove al)pprd ANG QRH Ay
U " ., Nole sileTved AN SPA T
— = 21T N NV “ -
: 7] " 22 : i ile
' ~ " y 22, g Yyi| Mhe \_
} ANt i
_lf 1z ! S22 223 Hoie opf To ADA pRR X ;
' " MHade oPf T MPAPTOR ~. v
’ e = il i ,:
1Y/ - R ZY.E B =z olaKieivhs ]
) " Noie FRACToRed AW CREled |
U 20| xpug | gd = ¢ . :
J " )
—liq e aam
LI M 7Y S0 PTYAV S N S S N
—;% - , ‘112 V‘M 4 _M%W—-—_
_;! . ! G lhel 2l 1 =.C w
. ! ¢ ' C ‘Mo
WA ’ N PAEETES i.’_-e.,?.ﬁ.g,!_";‘” |
' IDE 1= . X443 | ZJ@O = T I %‘-&-&S—-S;—
TY I&FOREALLON ‘.
4 s i - aﬂ@ LhoL 3/ -z %&-@-&e&———
— = e . - r:’q,ﬂfﬁ_.f)—d )




IRCONUEL. .
- »
—

¢ : ~

&1
NAVAL PROVING GROUND PROJCTILE FIRING RECORD SHEET NO\ |
PROJECTILE 878-1(54 -20mm Encl, ( ) ’
SEVBLTF Vs Y'sre @ 30° :
(CokT) :
Rd.|{Bullet| Proj.Wt. |Charge [Str, Vel, | Obl.| Yaw | Penet. Ccrdition of Bullet
AIdS i iy

1 ? {str8 24 1360 Evo J0 Yéoo o'l — 1 I
1 o e
20 ' J73 »6e> 130l — g g‘q"ﬁ:' ‘;‘:

TR ros st ™, 0ot v- ¢+ igman tpmedotbiss coboounbtge;
!
]

R v UL N e~

I SELIz iat

- __CONKIDENTIAL

SECURETY IHFCLLLLUM

L . Frase




e by Yl -
MNPIRIIRG 5 fots< 3
.

) P

NAVAL PROVING CGROUND

PROJRCTILE PIRING RECORD

9

OHEET NO, 1

LIGHT ARMOR BATTERY . _ CufeiimfeirReRviuintoie Enel. ( )
Temperature Time o
Anneal YPt
Norm t 81
Harden : EL:
Quench RA
Draw :
A’ Hemo
PTOJ ! P Y £X 53 2o ArA r’l.!v & 0y LY M C ! Date ! 2/ //7/})/ X4
Gun Vo2ggf2 b suvins b gyvaa Mn: dfr sy Tone Corg. LA T
R&n -] { TY-Y.4ad 1 /o AT rYa 8 ¢ Contyr: E‘P WATI &
Plate $ g -astend g asisald 4y ugaFv/ P Specs: EXP .
Gauge Voersor b oonvnr b prg9g Bir Proj t g ¢
Obl. Y b owan }oaae Nis Group: “a-g
Req ¢ 25 ¢ ! ) Cri Heat 1
199 b oyoy 1 012 .
Limit ! 1949 LIy VR RT
Prol Wt .| Charge|str, Vel.| Obl Yu' PenetlGondition of Bullet
R4 NS
#% 6 A'H #9’3 Jﬂ‘— LYo\
! 244 A 34
) azs | 473 20
(N
ti : :
, &M .
_..-:ALL-LQJA Rn.
' y S x At
" ; Bisa 17 PANTE, A'iprn
6 4 !ﬂo Val Py e | !
- B IACE-E Lo et
- 12025 200 = ' .
) s | e a0’ dde o phare
) 29 A 204l X A ° 2 ) Gase 1 PiaTe
t
271 pkn * y
2l Losl 30 ya Y lleke T 7=
{
' L4 BTN 30 [ g We iU
) 222 2Ll xp* L RRBASe P g
- B R
! 32:,9 Jc.i( 30° AR -0 S Py s "::‘.1'_;_"/
LA YOI 55 ) TN, 20 o B
I3 lii'ﬁm-;;;»lj,z% Yy s ¢ Fel




- T

T T N

L 9 -

NAVAL PROVING GROUND PROJECTILE FIRINJG RECORD SHEET NO. e
PROJECTILE 878-1(54-20ma Enal. ( ) :
A

[
1

’ ;”/;; Je 1 (C o ~'77

~Dd.lBullety Prol Ws, Charge |Str, Vel.] Obl. Yaw | Penet Condition of Bu.lleté
L2 e Gj:':ézg_é_l 21 Jeay | 301 — 1o Base 7 en :
ol ) g,;,;ﬁ 2046 L 30 —1n
Ll e .
/ £x- /260 T3 | 3,0 Xy 2] —| = . / o — !
- S | 4057 =3 S -
3 | 2030 —lc Hose o a.x‘ |
z 22 2235 - - -
S 74 ook - |- BAse Rejreved .
AAL 314 7 — | n Bhse MR .
! 330 1 rroL — | Yodosa Tor LB
§ 220 »woa —1a 3%?;2 BRew A
7 220 207_5/ — W TR Rk o
A2 J32 — ]l Y- Zange7 (
Al 330 2094 - #eSe o Box _ I;
RS 237 2097 _ 1039 BeTama, m};\,m‘/‘ ) .
L2 ﬁl 230 l2ros ‘ Sl Vo 7., g,‘" /mBox- dase o
Al 330 |rog7 = D"iaikill Tl e |
l.‘i/ 270 209£; — |4 ¥y EesSe Lisr |
f &, 330 |A(H ol WA 7Y/ g,"gy:_c_:g’: i’l Lo
l ] YOTNFIATL v/ o 2 _ Q_AE/P‘%://..&”“Q s B¢ y

SECURITY INFORMATICN




®

-

} NAVAL PR(OVING GROUND PROJECTILE FIRING RECORD SHEET NO. e

PROJECTIIR 878 1(54..20mm Enocl. ( )
D e — i
Bla T
Rd.|Builet] Proj,Wt, |Charge |Str, Vel. | Obl. Yaw| Penet] Condition of Bulle}.
RINS W30 BeThoon Bex dAd 5.
/ E/‘é v 8/ ¥§74) éf? - _—
! ; 2 ; /¢;f ; rfnp 8/ TPt PaTR (1)
.:') 3 r 70,2& mese 1N DO
ﬁ' .r./ ; /ZIZ | vie e pmiads s
’- é/ Ew; p Mie 11 Bax
»}- 6 33 | /977 oo G gt
\ ¥yose BeTumey Mate 1+
7 3 | /978 = 7 2R Al s i
k g v j£79 . M_a BeAuers pala nf n
j m e l ., Mose . B.r.
m /0 ;y! Z/j 2 " W, Duowen/~ .7
§! / 3vy | 2079 p -
|
I3 vy 2072 Z " Ig?&c.? 5
i v g 2088 a. o X i
/5/ iyj J./‘Z/ BRokes- /o b
. 3v) | 2087 0 g e
7 3¥4 2104 o g [
l !
—
B




1
r s
L

il
3

s

@

! NAVAL PROVING CGROUND PROJECTILE FIRING RECCRD SHEET NO, 1
' LIGHT ARMOR BATTERY i Enel, ( )
, ‘ Temperature T
i Anneal 1 YP1
v Norm ¢ T8:
Harden ! BL:
Queneh @ RA:
Draw t W pomo .
Pro} s tgr-5 ! 21 Date 1s/ may #3530,
Cun b Ax1T1 Sguy 98- ! Mnt ) $oy URnsTesrt (1AL adTrimst #ibeor T
| Range.  tlieopr VT : B 1t Contri gxP
- Plate by >fiM Sasasvead ) P SpecsicoxpP
. Cauge bor 729 Leinde ! Bin Prod igx.&
Obl. F1Y }ogae ' N Groupi a-g
Req ¢ 25 $ Crt Heat 1
o vy 1,00 ! Mot Steel!
129 09y H
Limit l,.,:; z,n,m:
Ad, IBullet] Prol Wt.| ChargeBtr. Vel. aw ] Fenet|Condition of Bullet
. CRAMNS " _ >
2 -
| et =
| il =
A =
1 —-—
E ? _—u " oot !
j _ Yo e M Twerd piale
| 24V - oA
1Y 1{41 224 - Ve
P L2 ) 284/ _ AL Mt it il
: 8 5,1’/'9 )’JLé — ” 1% " VTR
1 549 22 dele T

- I




e

I e

1
SR
1

S Cy -
ST

E NAVAL PROVING GROUND PROJESTILE PIRING KECORD SHERT NO.eooo
’ PROJECTILE - 878-1(54-20nm Bnel, ( )
Obl.| Yaw | Penet{ Condition of Bmﬁ;
e SR
/ -5 1oorac #3230 by %0 T ¢ ‘w. ity
Y }/00 Yy7s~ T— 4"'?“’? Reigiind
3 /5~ A5z - X v
p Jvo '..(10 L P ‘ /;}nm.m-u _
15 dvd A2 T 7 ep
¢ “4la ﬂ’éoj Z
7 A0 08 ¢
'y 7 WYo z
9 | f ggﬂé e
/0 ‘ 7 ap/9 ¢
l// / x
8% #%7 /7
/3 “A457  N99
/¥ 457 A7/
e 57 A7
/6 ] 7 p7 7
/7 A7 AV hbie o Ll
/ ?OLIF v, ‘ ‘
/7 | SBCUBLTY 8 A7/9 C1PAYeie 4 Bt 7o,
. [Zaac3s




¢ &

o
fi

i NAVAL PROVING GROUND PROJECTILE FIRING RECORD SHEET NO. e
PROJECTILE 878-1(54~20mm Enel, ( )
;..///c g—— C o 'T) R

_&MMM Str. Vel. | Obl. Yaw | Penet, Condition of Bullset:
.?_-Q Gr-& | 1ot yo AT7 21’:2 30°| — i HPow 7w

M‘“—"""’
22 I N 77 2 R 73 N A P Y {

dd | Y57 Miss " - B4se v PHTR

EERCIT OO NP A SO, ' Jutucts

DENTIAL 2o e br

Y 13305.&1‘:@1 '




€ .

i NAVAL PROVING GROUND
LIGHT ARMOR BATTERY

SHEET KO, 1
Bnel. ( )

e ——

e

1
J
!
i
i
{f

|
!
!

"y . Temperature
- anneab/u T YP

Norm ! 81

Rarden : BL:

Quench i - RA:

Draw
- ’

FroJ Lowmm Gr-s IBs-S T3y ¢ Date 1 7 June 1953

Gun A PPN 134492 8¢y Mni Mey ,Aem by C,(ﬁ,, ‘°“" ;‘ A

nge‘ N Sl /ouﬂ V60 FT &1 Contr:ExP ‘

Plate ub -(.fb'b) ‘7(9' Nm)t:& 7(2»#&.9’) P 8p°°"

Gauge o ¥9b 10° fos’ 10 i 5ot 84 Prod ti:'g

Req 2 25 f t 23 & Heat 1
10 :m,. 11307 99\7 Mo Steel:
H1 P w1319 Veir' Y yar,
Limit el IS 112063 22421436 2OWP
More oFF 7o Band Se-

. — I eJ_ CEE l
| | e ——
4 - I -y %"&nT- )
- -— - |c ‘ ¢ Pun i B4, /'Fa'_ *J
‘ eyt onghullitiiam—
‘ - |\Z M Purm ST

prp Pyl gyn—
- 308 | j969 — | ¢ (7] Terme or# 16 Bond ..
' 207 1 /940 — e @)k An T. By
-y 1924 | T R Wxe OFF T Banc s v -
-5 308 | /934 —|c '591’4" Pur TH=par o
¥4 308 | /9032 —| I RY m o 70 Bemd o
ol 320 - cg B P.m o /’ s
-2 S22 | 2060 - cgerb Nue off To af/z !
—_ 5 // 7] =} )'
3 3al | 2049 cEp L Lol
e 320 | 2056 —| C (8] Wowe OF# To Bas’ - =
s 320 2027 —| 2 (RDAS & Pmrn'r
B 3201 2032 —| I RT Mol 7 73
205 — c ﬁﬁumram
Y- T DIORWIIS| 2020] | —| L G % An Th- 4t in
o ' .38 3 7



r*:“:,mm

NAVAL PROVING QROUND

®

o

PROJECTILE FIRINQG RECORD

]

PROJECTILE 878-1(54-20mn Pnel. ( )
, /(ﬁt /C_ b ga i )
Bullet| Proj,Wt. [Charge |8¢r. Vel.| Obl.| Yaw | Penet] Condition of Bulletq
/ 9 ti-,,'lf'f ’72%::;05 BYO Yo 1< 50“ — 3‘":\”" Dot A BOX' ::
20 o lave L yorc v lo ey "
2‘ él‘é /Zquyo Zﬁ 2 22{ M‘ — | PN ia@ea- ity 4
ﬂg §7 o) y — Ny A 8ex. Bl /A PlaT
73 350 1398 =1c X [ thie. srseoppTin s
7% 339 y522 — SR Pk i¢ Box-Base r) Te 1
7S 360 1¥3/¢ — g "
X6 380 |x¥>7 —- S/ 18
| ¥7 3é }L/ 7{ — oy % Pud 1o BexX.-
)’! 3 90 Lq 7é—’ — |, . v
Y7 290 |2yg2 — 2
29 Fop0 |¥30 — |p
2l 375 ¥394 PAd A Bex
2 4vS” 433 — ;
! 33 o0 (244 —e, WRVE Pod TH | 3
3 375~ |74 609 = 1 (p ' Pt o
; 5.( 372 D39¢ — cit o bt Tvaedd Soo
% 3" 420 Zzz: K:é’) ase 7O Beeld S - _
%7 oS 38 . L X
e AKX L

!_,f



=

wooa T

~T e 3G

o @ |
NAVAL PROVING GROUND PROJECTILE FIRING RECORD BHEET NO\mo .,
PROJECTILE 878- 1(54-20mn Bnol. () |
R JBuilet By ol Wt. |Chavge T | OB1 Yav | Pen.t] Condition of Bullet;
- : S - E—
- PlalTe =2 7 _
! | A\ 2008 v0l 210 | 17287 | 201 — zji Hse 1o L
| 3ee | fg -, 2B o 0
3 38 | /929 DR
¥ 3,0 | 1995 il P
s 3 | reed =1z 28] en ;".‘"‘
¢ >0 24 — |z 3% Mo orr BB o
__; e | yesa 13 U
337 204y —iz 3L 0
4 238 [ »i3o = 1&%;
_{/ A XX Y, _-.-_.c._u.:xm.«.:.«..a...._.a.___u
/Y 3o 1>199 =z e e
13 343 |2/} — | 2B}, ..
'7: 31v  1yr07 — 10 tlanz L3 o
/5 390 |ypc -z sl
/G ‘ 30 |»33x el RIS R
nar 2r 58 il T M




A .

¢

NAVAL PROVING GROUND
FROJECTILE

9

PROJECTILE FIRING RECORD
878 1(54.-20mm

,’)/,4‘76 z 7(/,’4»,/'7')

e ——iy

SHEET NO.—— |
Enanl. ( )

t

1

_Rd.{Bullet] Proj.Ft. [Charge [Str, Vel. | Obl. Yaw | Penet] Condition of Bu.llet!f
' ; . . " . . A
/(‘ EX"S" >ro 4é0 >3 /4 ‘?0 — P (”M OP‘ o g
;C ‘ &‘l/ii::’ J —_ " H) 1] (7]
] -
Yoot ?755) ! — . K Posw 377
3y ¥3:2 e— X170 0ee. CPA A R
>3 R Y ~— m e g (
di ¥/ bl B
. TS YRR VY R
A Y ¥ ¥ >3»0 % — 3 ‘o . A .
or ' lfﬂﬂnM.& .
); 390 -‘797/ - 04 “ ) - Sdstimpin
R Y10 pria7 _ 1 s
P /00 [4EL =) SR T ,
> 395" |MuSS —_ ’:
2 — o b
> 75 pygo it
3 97 sl _ AN
Iy 23 Lé o ' & off 7o Bane s g
3 00 VS530 b oy gl iy f
‘f»‘/ JZ)/O é()& - h N leoff 7o Gemdsem) : '
3&( Y — n cie .%ﬂ 2400 . '
ot 0 heds” — LIV donhialie
/R Vide S :w e Fo Bard .
VA - .
——— {
] 2 gl Y




Y
iy
Y

|
é

NAVAL PROVING GROUND
PROJECTILR

o

PRCJECTILE FIRING RECORD

878-1(54.20m=

()

SHEET NO. s
Enol. ¢ )

PP

Pl &
R.Builet{ Proj.Nt. |Charge Str. Vel, | Obl. Yaw | Penet] Condition of Bulle$
/ - s s&
/ XSl izp0 0] 2oa | m, e 201 — ;
v 5 j - '.' T} 0 e . |
2 30 | [5¢F d EE-.. IFPIETIVE TSP
4/' 330 202! —| e Y Pud T Vs \ :
/ " " H " o l
LS 3vo | Yord —| .3 !
4 :Vr void —lg VP TY.  Base .-
7 52& 7’03 ? — La”a_ ' ' " -
4 3y Y0327 Ve dow 7s. o
‘ G-—Mm.‘—-
7 2y Yo S Z 2T ”li oo
/e 3ve |y034 P LA -y
1
TTAI
GECURITY INFORMATION &a/ F/
e




———

- )
RAVAYL TROVING GROUWD PROJICTIIR PIRING KEBLOKD §IPLT ¥O, 2
LIGHT AR BATTERY el L )
Teaperature
Anneal 1 w
dorm T
Harden 1 Bl
Quenah RA ¢
{ Draw
|
PNJ a8 [ ' 0 Date g 3uda 099
eooa b s Mn NP oot fo- 55007
fq Jr : ? pechIg s
me Rl M e o
» [ ’ [
' Reg e 29 7 ) i Y] Ho:w
L 9o ' ' Moi Ino.u
b ew, ! '
linit V‘” ] ]
s, Buss ot L Frol . We, 1 Chorge Er, Vel, I Obld Yaw ! Fenetitondition of Bull
- “M .m o’ - [ )
. — e ke " e
— oled . .“'g:—-{_.
4 m: [p:-pk-- ,-' b -“h—“—
4’28 yi& - y- ‘ : T_é-—'-—
|-l . —dQe (A Ne LP TG .
Y 488 | 270s st K e
ALY | 2225 R Y A -
g Av KA NNV -Y, S
v 120 e
—wj m-d %" ",i&w.‘_b
. ‘, . /
L1 L3 SRV - R A—
|egl empmm S 2rda I TR Wy

2 ng U2




